The study aim was to evaluate whether Gal-3 would have a predictive role of among CLL individuals after achieving clinical remission. Methods: The study population consisted of 178 consecutive patients with CLL. All patients were divided into two groups depended on progression of CLL (n=156) and without it (n=22). The study protocol was approved by the Zaporozhye State medical University Ethnics committee review board. The study complied with the Declaration of Helsinki and voluntary informed written consent was obtained from all patients included in this study. It was analyzed cumulative survival related to CHF, and additionally all-cause mortality was examined. Prognosis was assessed by the composite endpoint included all-cause death, CHF-related death or CHF hospitalization, censored at 1 year Results: Within 1 year one hundred ninety six cumulative clinical events occurred in 51 patients, with their distribution being as follows: 29 deaths, 65 cardiac arrhythmias, 17 cardiac ischemic events, 9 strokes (5 lacunar infarctions and 2 cardioembolic strokes), 37 newly chronic HF and 39 hospital re-admissions for cardiovascular reasons. Accordingly mentioned above data all patients without progression of CLL were distributed into two cohorts without cardiovascular events 70 Boris B. Samura (n=105) and with cardiovascular events (n=51). ROC analysis has shown that well-balanced cutoff point for Gal-3 that allows to split patients at higher risk of cardiovascular outcomes was 14.5 ng/mL (AUC = 0.626; 95% CI = 0.606 -647; P=0.001). In the age-and sex-adjusted univariate log regression analysis serum Gal-3 > 14.5 ng/mL was found a predictor on cardiovascular incidences (Table 2) . In multivariable analysis, serum Gal-3 > 14.5 ng/mL remained to be independent predictors for cardiovascular incidences.
Introduction
Chronic lymphocytic leukemia remains a global burden worldwide [1] . Although clinical trials are ongoing to determine optimal therapeutic approach and to induce long-term remission of the disease, there are no specific biomarkers, which might help to determine cardiovascular outcomes in low risk patients with CLL after achieving clinical remission [2] . Whether contemporary cardiac biomarkers, i.e. galectin-3 (Gal-3) would have powerful utility to stratify the CLL patients at risk of cardiovascular outcomes is not still understood [3, 4] . The aim of the study was to determine a predictive role of Gal-3 among CLL individuals after achieving clinical remission.
Methods

Study population
The study population consisted of 178 consecutive patients with CLL. All patients were divided into two groups depended on progression of CLL (n=156) and without it (n=22). Progression of active CLL has defined according contemporary clinical protocol [5] , i.e. a) evidence of progressive marrow failure as manifested by the development of, or worsening of, anemia and/or thrombocytopenia; b) massive (at least 6 cm below the left costal margin) or progressive or symptomatic splenomegaly; c) massive nodes (at least 10 cm in longest diameter) or progressive or symptomatic lymphadenopathy; d) progressive lymphocytosis with an increase of more than 50% over a 2-month period or lymphocyte doubling time (LDT) of less than 6 months, and LDT can be obtained by linear regression extrapolation of absolute lymphocyte counts obtained at intervals of 2 weeks over an observation period of 2 to 3 months. In patients with initial blood lymphocyte counts of less than 30 × 109/L (30 000/μL), LDT should not be used as a single parameter to define a treatment indication. In addition, factors contributing to lymphocytosis or lymphadenopathy other than CLL (eg, infections) should be excluded; e) autoimmune anemia and/or thrombocytopenia that is poorly responsive to corticosteroids or other standard therapy; g) constitutional symptoms, defined as any one or more of the following disease-related symptoms or signs; h) unintentional weight loss of 10% or more within the previous 6 months; j) significant fatigue or fevers higher than 100.5°F or 38.0°C for 2 or more weeks without other evidence of infection. Sample size is calculated by using single population proportion formula by considering the following assumptions; 45% prevalence assumption, 95% confidence level of significance alpha 0.05 = 1.96, and 5% margin of error, which results in the sample size of 180. All these patients were selected after reviewing 455 discharge reports obtained from persons who were treated in Zaporozhye Regional Hospital. The study protocol was approved by the Zaporozhye State medical University Ethnics committee review board. The study complied with the Declaration of Helsinki and voluntary informed written consent was obtained from all patients included in this study.
Determination of cardiovascular outcomes
It was analyzed cumulative survival related to CHF, and additionally all-cause mortality was examined. Prognosis was assessed by the composite endpoint included all-cause death, CHF-related death or CHF hospitalization, censored at 1 year
Echocardiography
Transthoracic B-mode echocardiography and Tissue Doppler Imaging were performed according to a conventional procedure on ACUSON scanner (SIEMENS, Germany) using phased probe with modulated frequency of 2.5-5 МHz. Left ventricular end-diastolic and end-systolic volumes, and ejection fraction (LVEF) were measured by modified Simpson's method [6] .
Glomerular filtration rate measurement
Calculation of glomerular filtration rate (GFR) was calculated by CKD-EPI formula [7] .
Biomarker determination
All biomarkers were determined at baseline. To measurement of biological marker concentrations, blood samples were drawn in the morning (at 7-8 a.m.) into cooled silicone test tubes. Samples were processed according to the recommendations of the manufacturer of the analytical technique used. They were centrifuged upon permanent cooling at 6,000 rpm for 3 minutes. Then, plasma was refrigerated immediately to be stored at a temperature -70 о С until measurement.
Circulating NT-pro-BNP level was measured by immunoelectrochemoluminescent assay using sets produced by R&D Systems (USA). Serum concentrations of galectin-3 was determined in duplicate with commercially available enzyme-linked immunosorbent assay kits (Bender MedSystems GmbH, Vienna, Austria). Concentrations of total cholesterol (TC) and cholesterol of high-density lipoproteins (HDLP) were measured by enzymatic method. Statistical analysis Statistical analysis was performed with SPSS system for Windows, Version 22 (SPSS Inc, Chicago, IL, USA). The data were presented as mean (М) and standard deviation (±SD) or 95% confidence interval (CI); median (Ме) and 25%-75% interquartile range (IQR), as well as numerous (n) and frequencies (%) for categorical variables. To compare the main parameters of patients' groups (subject to the type of distribution of the parameters analyzed), two-tailed Student t-test or Mann-Whitney test were used. To compare categorical variables between groups, Chi2 test (χ2) and Fisher exact test were used. The circulating NT-pro-BNP level in the blood failed to have a normal distribution, while distribution of the galectin-3 had a normal character (estimated by means of KolmogorovSmirnov test) and was not subjected to any mathematical transformation. Receive Operation Characteristic (ROC) curves were constructed for assessment of optimal balanced cut-off points that were suitable for independent predictors of clinical outcomes. The factors, which could be associated potentially with clinical outcomes, were determined by log regression analysis. A calculated difference of P<0.05 was considered significant
Results
Within 1 year one hundred ninety six cumulative clinical events occurred in 51 patients, with their distribution being as follows: 29 deaths, 65 cardiac arrhythmias, 17 cardiac ischemic events, 9 strokes (5 lacunar infarctions and 2 cardioembolic strokes), 37 newly chronic HF and 39 hospital re-admissions for cardiovascular reasons. Accordingly mentioned above data all patients without progression of CLL were distributed into two cohorts without cardiovascular events (n=105) and with cardiovascular events (n=51). The characteristics of the patients participated in the study are depicted in Table 1 . The proportion of male and female for entire cohort was similar. No any differences between patient groups in demographic, hemodynamic, chemistry, NT-pro-BNP, and were found. Circulating level of Gal-3 was superior in individuals with cardiovascular events without progression of CLL compared with patients with progression of CLL. Therefore, serum Gal-3 has higher in subjects with cardiovascular events when compared to individuals without cardiovascular events. Angiotensin-converting enzyme inhibitor, angiotensin-2 receptor blockers, and loop diuretics were prescribed frequently in cohort with cardiovascular events. In contrast, statins were used frequently in free-events subjects.
ROC analysis has shown that well-balanced cutoff point for Gal-3 that allows to split patients at higher risk of cardiovascular outcomes was 14.5 ng/mL (AUC = 0.626; 95% CI = 0.606 -647; P=0.001). In the age-and sex-adjusted univariate log regression analysis serum Gal-3 > 14.5 ng/mL was found a predictor on cardiovascular incidences (Table 2) . In multivariable analysis, serum Gal-3 > 14.5 ng/mL remained to be independent predictors for cardiovascular incidences.
Discussion
The results of the study have reported that there is evidence of utility to use Gal-3 in patients with CLL for risk stratification. Although it is possible to use Gal-3 in combination with other prognostic markers, i.e. NT-proBNP, for diffuse large cell lymphoma, multiple myeloma, it is importantly that Gal-3 might have predictive value for CLL. It has suggested the prediction of cardiovascular events using Gal-3 in CLL patients without progression appears to be attractive. At the same time, large clinical investigations are needed to explain the role of Gal-3 in CLL patients depending on disease progression.
In conclusion, serum galectin-3 was found an independent predictor of cardiovascular outcomes within 1 year in patients without progression of CLL.
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